X-Ray, Zinc(II) Complexes, Schiff Bases of Salicylaldehyde X-ray structures of five bis(N -R-salicylaldiminato)zinc(II) complexes with R -ethyl, «-propyl, /-propyl, «-butyl and 4-thia-rc-hexyl were determined. The N 2 0 2 coordination geometry is in all cases gwas/-tetrahedral with the dihedral angle between the planes of the two chelate rings ranging from 84 to 89°. Bond lengths and angles in the coordination sphere are not affected by the nature of R or by a methoxy substituent in 4-position of the salicylaldimine. The potentially tridentate ONS ligand N(4-thia-rc-hexyl)salicylaldimine is also coordinated only in a bidentate NO fashion.
Introduction
The coordination chemistry of zinc(II) is characterized by a remarkable flexibility in coordination number and coordination geometry. Although the tetrahedral mode of coordination appears to be the most frequent one, planar complexes are known as well as 5-coordinate (trigonal bipyramidal and square pyramidal), 6-coordinate (octahedral) and 7-coordinate complexes (pentagonal bipyramidal).
In the course of kinetic studies concerning ligand substitution in 4-coordinate neutral chelate complexes of copper(II) [1] , nickel(II) [2] and platinum(II) [3] the question arose of how the reactivity of planar complexes compares to the reactivity of corresponding tetrahedral ones. Consequently the kinetic studies were extended [4] to the supposedly tetrahedral bis(N-alkylsalicylaldiminato)zinc (II) complexes 1-5, the coordination geometry of which had to be proven by single crystal X-ray structure determinations. 
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Experimental
The amines R-NH 2 with R = Pr, /Pr, Bu were commercially available (Merck; purity > 99%), whereas Et-NH 2 was produced from [EtNH 3 ]Cl (Merck; purity > 98%). 4-Thia-l-hexylamine was obtained by reacting N(3-bromo-propyl)phthalimide with ethanol [5] , Salicylaldehyde was provided by Bayer AG and 4-methoxysalicylaldehyde was commercially available (Ega-Chemie; purity > 99%).
* Reprint requests to Prof. Dr. H. Elias.
Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0932 -0776/87/0600 -0695/$ 01.00/0
Ligands
The Schiff base ligands were prepared according to the following general procedure: A solution of 0.055 mol of the amine in 50 ml CHC1 3 was added dropwise to a stirred solution of 0.05 mol salicylaldehyde in 100 ml CHC1 3 (the temperature was kept below 30 °C). After 1 h stirring at room temperature the yellow reaction mixture was dried with anhydrous MgS0 4 and filtered. Evaporation of the solvent and of excess amine led to the yellow oily Schiff bases, which were used without further purification.
Complexes
Complex 1 (= Zn(Et-sal) 2 ) was prepared by adding dropwise a solution of 0.01 mol ZnCl 2 in 50 ml water to a stirred solution containing 0.02 mol of the ligand in 100 ml EtOH and 0.02 mol NaOH in 20 ml water. 1 precipitated in micro crystalline form. It was filtered, dried and recrystallized twice from EtOH.
Complex 4 (= Zn(PrSEt-sal) 2 ) was obtained in the following way: A solution of 5 mmol ZnCl 2 in 25 ml MeOH was added dropwise to a stirred solution of 0.01 mol of the ligand and 0.01 mol potassium t-butylate in 100 ml dry MeOH under N 2 atmosphere. The reaction mixture was stirred for 2 h, and the MeOH was then evaporated. The residue (containing 4 and KCl) was treated with 50 ml CHC1 3 , and the resulting CHC1 3 solution of 4 was filtered to separate the insoluble KCl. The filtrate was mixed with 25 ml petroleum ether (bp: approx. 100 °C) and kept in the refrigerator for 10-15 h. The crystals formed were filtered off and dried.
For the preparation of complexes 2 (= Zn(z'Pr-sal) 2 ) and 3 (= Zn(Bu-sal) 2 ) 0.01 mol solid Zn(AcO) 2 • 2H 2 0 were added to a solution of 0.02 mol ligand in 100 ml EtOH. The mixture was stirred at elevated temperature for approx. 2 h, until the zinc salt had dissolved. Upon cooling the crystalline zinc complex precipitated. It was recrystallized from EtOH.
Complex 5 (= Zn(Pr-4-MeO-sal) 2 ) was obtained by slowly adding a solution of 0.01 mol Zn(Ac0) 2 -2H 2 0 in 50 ml MeOH to a solution of 0.02 mol 4-methoxysalicylaldehyde in 100 ml MeOH, whereupon Zn(4-MeO-sal) 2 precipitated. After addition of 0.022 mol «-propylamine the mixture was refluxed for 1 h to form the Schiff base complex which is soluble in hot MeOH. Upon cooling crystals of Zn(Pr-4-MeO-sal) 2 formed which were recrystallized from MeOH/CHCl 3 . Table I presents the results of the elemental analyses.
Structure Determination
X-ray intensities were measured on a SiemensStoe AED2 four-circle diffractometer using graphite-monochromated Mo-K a radiation.
Cell constants were determined by least squares from the 20 angles of about 50 reflections. L p and numerical absorption correction were applied (no absorption correction was made for 3). All calculations were carried out on a DATA GENERAL ECLIPSES 140 computer. Structures 2, 3 and 5 were solved and refined using SHELX-76, for 1 and 4 the program STRUCSY (H. Langhof) was used. Hydrogen atoms were positioned geometrically (C-H distance 108 pm (SHELX) or 96 pm (STRUCSY)).
The crystallographic data are summarized in Table H . Lists of atomic and thermal parameters as well as structure factor tables have been deposited.*
Results and Discussion
The Zn-O distances range from 190.5 pm (complex 1) to 193.1 pm (complex 4) and are identical within a given complex when the standard deviations are taken into account (Table III) . The same is true for the Zn-N distances which range from 198.1 pm (complex 5) to 201.1 pm (complex 2). The angle O-Zn-N (see Table III (95.8°) and largest for complex 1 (97.3 and 97.1°, respectively). The dihedral angles cp between the O-Zn-N planes of the two coordinated chelate rings are close to 90°, which proves the gwasZ-tetrahedral mode of coordination in these complexes (see Table III ). The deviation from 90° ranges from 6° (complex 2) to 1° (complex 5). Fig. 1 shows, for the complex 2 = Zn(/Pr-sal) 2 , the gwan'-tetrahedral coordination geometry (cp = 86.8°). The angle xp listed in Table III describes the difference in coplanarity between the chelate ring and the corresponding phenyl ring. It follows from the data for that the phenyl ring is by several degrees "bent off" the coordination plane, which is not quite planar in itself. Fig. 2 , with a view of the unit cell of Zn(PrSEt-sal) 2 , clearly proves that the potentially tridentate ONS ligand N(4-thia-/7-hexyl)salicylaldimine in the complex Zn(PrSEt-sal) 2 (4) is coordinated in a bidentate fashion only. The sulfur atom in the 4-thia-n-hexyl group is not coordinated, neither intramolecularly nor intermolecularly. This result is at variance with the findings for the corresponding nickel complex bis(N-3-thia-n-pentylsalicylaldiminato)nickel(II), which is 6-coordinate in the solid state (N 2 0 2 S 2 coordination) [6] . The fact that the complex bis(N-o-anisylsalicylaldiminato)zinc(II) prefers a trans-octahedral N 2 0 4 mode of coordination is obviously due to the fixed steric arrangement of the donor atoms within the ligand [7] .
In summary, the present contribution proves for five bis(N-alkylsalicylaldiminato)zinc(II) complexes with alkyl = Et, Pr, *'Pr, Bu, PrSEt the tetrahedral [8] and Zn(/Pr-sal) 2 [9] was inferred from X-ray powder data and spectroscopic studies, respectively.
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